the TP and in the North Pacific increased but decreased over the North Atlantic (Figure 2a ), which 126 agrees with previous simulations (Broccoli and Manabe, 1992; Kutzbach et al., 1993) . In addition, (Figure 2d ), which is linked to a weakened monsoon circulation and is consistent with previous 142 simulations ( Liu and Yin, 2002; Kitoh, 2004; Molnar et al., 2010) . More importantly, this Asia 143 monsoon collapse associated with TP removal was shown to more aggravated in the context of 144 coupled models as compared to that in atmosphere alone models due to enhanced 145 ocean-atmosphere feedback (Kitoh, 2004) . Meanwhile, the freshwater discharge around the western
146
North Pacific marginal seas from the Asian rivers was previously found to be substantially reduced 147 in response to monsoon collapse (Kitoh et al., 2010) . The above changes in large-scale atmospheric circulation markedly decrease the total ocean 151 density flux in the North Atlantic (Figure 3a, brown) , supporting the trend of the AMOC (Figure 1d ).
152
Both the increases of net freshwater and wind-driven sea-ice expansion are responsible for the Finally, this simulation is performed with constant atmospheric CO 2 concentrations at the 298 pre-industrial, whereas it was higher during the uplift phase in the real world. In the context of past 
